Beneficial actions of preconditioning and stretch on postischemic contractile function of isolated working rat heart: effects of staurosporine.
Preconditioning is commonly induced by a brief ischemic insult; myocardial stretch can trigger this protection by an unknown mechanism. Myocardial stretch preconditions the in vivo canine heart; however, the existence of a stretch-induced protection in the rat heart remains unknown. The purpose of this study was to test this myocardial protection induced, in isolated working rat heart, by global ischemia and stretch initiated by a transient increase in the left ventricle (LV). Isolated rat hearts underwent 30 min of global ischemia followed by 30 min of reperfusion. Before this, hearts received a 15-min period of either no intervention (control; C), 5 min of global ischemia + 10 min of reperfusion (preconditioning; PC) or 5 min of stretch + 10 min with no intervention (stretch; S). Stretch was induced by a transient increase in LV preload from 5 to 20 cm H2O. LV work started under a afterload of 80 cm H2O. Control, PC, and S hearts received either no drug (untreated) or staurosporine (50 nM), a protein kinase C inhibitor, before the "preconditioning" period. Creatine kinase (CK) release, ventricular fibrillation during reperfusion, and postischemic recovery of contractile function (aortic flow) were the end points of the study. In the S group, the abrupt increase in preload resulted in a significant increase of aortic flow (42 +/- 2 to 47 +/- 2 ml/min; p < 0.05). During the 30-min reperfusion period, control hearts displayed a poor recovery of contractile functions (8 +/- 3 ml/min, 30 min after reflow, versus 40 +/- 2 ml/min at baseline; p < 0.05). Both untreated PC and S groups exhibited a significant reduction in CK release, incidence of ventricular fibrillation (55% of control hearts developed persistent VF vs. 6% in both the PC and S groups), and postischemic dysfunction during reperfusion (p < 0.05 vs. control). Staurosporine prevented these beneficial effects in PC and S groups. Our study suggests that myocardial protection can be induced by stretch in the isolated working rat heart, likely through activation of protein kinase C. In conclusion, our results show that ischemic preconditioning and stretch had comparable favorable effect on functional recovery after a sustained ischemic insult in the isolated rat heart.